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lhia  report  covert  th*  experimental  tents  conducted in  the 
rvnlnmtlon  of  a prototype  portable  incinerator  (SShmb  knttki 
unit)  for  the  dtspKH  of  kou  mantes,  garbage,  and  ndtoUfe.  ®» 
uait  nas  designed  ul  fabricated  by  the  John  B.  Pierce  Pouniatica, 
feoritan,  Be*  Jersey,  «dnr  Contract  Hd-bb-009  ««t68l.  After  eval- 
uation By  .the  aaatratftcr,  themdt  Has  shipped  to  HHJL  for  final 
svalantloa  By  the  Smitary  Bagtaaerlng  Breach. 


B»  report  concludes  that: 


1.  She  prototype  portable  Incinerator  for  a 22 -nan  barracks 
unit  la  capable  of  reducing  human  wastes,  garbage,  and  rubbish  to  a 
fine  ash. 

2.  •Bm  waste-to-fuel  ratios  averaged  I.V9  lb  of  fauna  waste 
per  pound  of  fuel,  l.kj  lb  of  garbage  per  pound  of  fuel,  end  0.37  3b 
of  rubbish  per  pound  of  fuel  for  tfae  EKDL  tents. 

3.  Of  the  total  fuel  consuaptlan,  22  percent  Is  used  to 
destroy  odors,  and  78  percent  far  incineration  proper. 

V.  Because  the  water  contest  of  human  wastes  and  garbage  la 
very  high,  tfae  Incinerator  operates  primarily  as  an  evaporator  until 
all  water  Is  driven  off. 


5.  The  efficiency  of  tfae  incinerator  Is  further  reduced  when 
using  coetountlble  arterial*,  because  of  the  lack  of  sufficient  air 
provided  to  -the  contention  chaofcer. 


6.  Operation  deaands  eztreae  attention  and  caution  to  assure 
adequate  incineration  and  to  avoid  Injury  to  the  operators. 


7.  Tfae  unit  tested  does  not  provide  an  econosdcal  Method  of 
wants  disposal  and  then  Is  no  basli  for  believing  that  nodlflca- 
tlon  of  tfae  Item  would,  materially  improve  its  performance. 


8.  For  the  application  under  consideration  In  this  study, 
Incineration  is  not  an  acceptable  method  of  disposal  of  human  wastes 
sad  gsAage,  and  only  improvised  facilities  are  required  for  burning 


ruts  sad  acceptable  methods  for  field  waste  dis- 
hy ecsqpeteat  authority,  are  not  a matter  of 
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Tub  report  reccasKsds  that: 

1.  Hie  prototype  portable  Incinerator  for  a 22 -can  b&rracka 
unit,  developed  under  Project  8-71-04-003  and  described  herein,  not 
be  ccasidered  for  use  In  the  disposal  of  wastes,  ptihage,  or  wbblah 
In  the  field. 


2.  Action  be  Initiated  to  review  and  study  the  entire  subject 
of  field  mete  disposal  to  provide  administrative  and  technical 
guidance  to  further  work  In  this  basis  field. 
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i.  iincncTzoi 

1.  jfabject.  Because  It  is  difficult  to  dispose  of  *«—» 
vfsstss  and  garbage  in  continuous  frost  arms,  this  problem  lad  to 
the  belief  that  incineration  might  be  used  advantageously  at 
tary  Installations,  in  polar  regions.  To  investigate  the  possibility 
of  incineration  acre  fully,  toe  Engineer  Bb search  and  Developaent 
Laboratories,  fort  Belvolr,  Virginia,  awarded  Contract  0d>AA-009 
tng-691  to  the  John  B.  pierce  foundation,  Raritan,  Bee  Jersey,  for 
designing  and  fabricating  a unit  to  service  a personnel  group  of  22 
■a.  After  construction  and  evaluation  by  tbs  contractor,  the  in- 
cinerator was  shipped  to  EHDL  for  final  evaluation  by  the  Sanitary 
Engineering  Branch.  Dila  report  covers  »n  of  the  experimental 
tecta  conducted  In  the  evaluation  of  the  prototype  unit. 


Authority  for  this  investigation  is  contained  in  Project 
8-71-04-003,  "Utilities,  Packaged  for  Prefabricated  Buildings. » A 
copy  of  the  project  card  is  Included  as  Appertln  A. 


2.  Background  end  Previous  Investigation,  (fts  disposal  of 
hunan  wastes,  g»r5e.ge"  and  rubbish  at  permanent  or  seaipeiwnsnt 
military  installations  in  areas  cf  continuous  pensafrost  is  a 
p ruble*  affecting  the  health  of  the  errand.  A fully  satisfactory 
■stood  of  disposal  has  not  been  presented,  although  several  sthodu 
have  been  used  or  proposed.  Among  these  Methods,  listed  with  perti- 
nent r cunts,  are  the  following: 


a.  Storage  in  Teaks.  Storage  of  waste  in  +.—*■  does 
not  appear  feasible  because  of  the  large  capacity  required,  even 
when  considering  a medium- si zed  installation. 


Chemical  Pagt ruction.  Too  large  a quantity  of  chemi- 
cal* i*  required. Storage  tanks  and  piping  will  eonrode  if  nstallic 
containers  are  used. 


c.  Stormy  in  Dumps  with  Bepellanta.  Several  ana- 
faeturers,  ensnongsd  by  the  Dspartneat  of  'the  interior  and  the  De- 
pertnent  of  Agriculture,  are  conducting  research  of  nhsntnal  ra- 
pe Hants  capable  of  preventing  bacteriological  action  in  orpoale 
nattsy  as  well  ae  preventing  rodents  and  wild  life  frost  attacking 
*****  dusps.  Currently,  the  effective  repellents  axe  polacaniua  and 
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d.  Duaxlwg  at  gw.  Thin  eethod  ten  been  tasted  sad 
found  to  be  tlav^coaanBSg  ■*  sell  kb  expensive . Also  there  vin 
Indications  that  sons  of  the  vnterial  found  its  ny  hash  to 
installations . 

e.  QrlndJjg-Qxi.lliil&g  Toilet  Chit.  A Method  has  been 
de-rlaed  for  the  disposal  ot  SSe  vasies  33Sk  involves  grinding 
and  then  recirculating  this  ante  rial  In  a constant  Tolmn  of  eater. 
As  wastes  are  oxidised  by  the  adniasion  of  air  into  a storage  tank. 
Eventually,  the  liquor  nuat  he  disposed  of  and  currant  data  are 
lneanelnalva. 

f.  flanltary  landfill.  Vests  sontuctsd  at  fort 
Churchill,  Canada,  V the  Corps  of  Engineers  shoved  that  tagged 
humn  caste  can  he  kept  outdoors  in  a frosen  state  for  e winter s 
duration  without  imparting  odor  to  the  area.  The  bacteria  axe 
dornant  and  there  is  no  putrefaction.  Burial  of  waste  during  the 
suaner  is  feasible. 

g.  Incineration.  Yery  little  data  are  available  re  la- 
tire  to  the  use  at  incineration  for  disposing  of  mate  in  polar 
regions.  It  is  the  object  of  this  report  to  evaluate  e prototype 
portable  lnainerator  designed  for  arctic  use. 

3-  Pagaocmel.  The  negotiation,  ward,  and  aaaagenrat  of  the 
contract  leading  to  the  dsvelopawnt  of  the  prototype  portable  In- 
cinerator were  carried  out  by  Syne*  Gnaw  end  Ignatius  £.  c&qp egaa 
of  the  Prefahrleated  talldlags  Brrweh,  iQBL,  fort  Belveir,  Turglsla. 
Vesting  of  the  unit  was  acco^  loaded  by  Si/i5gt,  Joseph  Eeaaedy, 

Cpl.  V.  tnneky,  PfU.  X.  X.  Jhhrliag,  and  Pfc.  3.  J.  Bathhua,  under 
the  supervision  of  Andrew  outierrea.  Project  Saglaaer,  and  D.  C. 
Lindnten,  Chief,  Haste  Disposal  Section.  Ihln  work  was  directed  by 
Harry  X.  Low,  Jr.,  Chief,  Sanitary  Heglnaering  Branch,  and  It.  Col. 
C.  P.  Joyce,  Chief,  Military  Sagineerlng  DepartMort. 


n.  ixrannurioi 

b.  PwwHfljntiw  of  the  Prototype  Portable  agbrndcr.  The 
prototype  portable  iaeinerwC  rr  is  •Hl-nouniei',  Wt  it  Is  not  de- 
signed for  towing  as  a sled.  Excluding  the  stack,  which  is  da-wunt- 
abls  for  okXymmk,  the  unit  in  7 ft  sad  9 in.  lent,  2 ft  end  8£  in. 
vide,  and  3 ft  and  l£  In.  high*  Bee  pig.  1.  the  total  weight  of 
the  unit  is  1036  lb. 

The  unit  seas  lets  ef  two  separate  eectlcas.  The  rear 
aeetlce  in  the  beaver  — bgartnent  which  ecertalns  a 15  oal  fuel  tank, 
operating  burners,  and  spare  burners,  and  the  front  motion  in  the 


Cross  section  of  the  Prototype  Portable  Incinerator  for  a 22' 
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ccwhustion  chaaber  shell  axe  'jolted  to  the  flaw  and  can  he  re  acred 
separately.  Visa  a full  lead  of  huaan  waste  ia  to  he  Incinerated, 
a foaa  control  grid  earn  he  placed  on  top  of  the  waste  pea.  Wkvn  ta 
use,  the  two  human  rert  cm  support  h rackets  and  extend  into  the 
ecsdmstlan  chaatoer.  The  fuel  11m  eoxaeetlom  between  the  Varna  re 
and  the  fuel  tank,  aade  of  flexible  artel  horn,  are  equipped  with 
self -eealing,  qulck-to-dlsacnuect  coupling*.  55se  burners  are  self- 
eaergiied  aad  electric  power  is  sot  required  for  ignition  or  opera- 
tioa.  The  fuel  tank  is  acuated  behind  the  burners.  Botaxy  era- 
type  fatehee  hold  the  tank  ia  place,  A quarter -turn  counter  clock- 
wise allows  the  tank  to  be  freed  far  several  fro*  the  ..incinerator. 

A shield  in  front  of  the  tank  prevent*  the  eoefeuctloa  chaster  radi- 
ation tram  overheating  the  fuel.  The  spare  burners  axe  held  in  the 
ecapartuent  by  straps  on  the  hottest  of  the  cc^artatnt. 

There  are  two  mete  pans  — am  with  a solid  hottest  to  in- 
cinerate Hunan  waste  aad  gasbags,  aad  Use  other  with  r*  perforated 
hottest  to  latlmmte  rubbled..  The  waste,  paaa  are  put  in  place 
through  the  front  door;  they  slide  into  the  easfcustion  cfeas&cr  an 
tracks  fastened  to  one  side  of  tht  incinerator  wall.  On  the  battens 
of  the  cawbustiow  chanter,  there  la  a drip  pas  to  collect  the  over- 
flow tram  the  waste  pan  containing  the  charge.  Holes  were  tapped  in 
the  side  of  the  Incinerator  shell  aad  la  the  stack  to  connect  the 
themeeouplea  waking  It  possible  to  read  the  teapexatures  f&t  Use 
eoteustloa  chaster,  waste  put,  aad  Incinerator  stack  by  scans  of  a 
Meroaax  sutoawtle  p-cteat  less  ter.  A ilagras  of  the  unit  is  pre- 
sented in  fig.  1;  phelp&wpha  of  the  unit  are  presented  In  Figa,  2-6. 

5.  Evaluation  hy  the  fab*  B.  Fierce  ftegrtatioa.  with  little 
background  aaterial  or  data  To-ixrk  wltX^’  tW  jJSn  B.  Pierce  Pcunda- 
tloa  arbitrarily  chows  2 hr  M the  mxlwni  operating  tlae  per  in- 
cinerator charge  aad  Initiated  a progxaa  of  basic  studies  to  obtain 
the  required  lnftoxwtloa  eonamiag  waste  oc^posltlon.  this  progxaa 
also  included  a study  of  the  nethods  of  heat  application.  'Use  founda- 
tion reported  the  nature  of  huma  wastes  for  a 22  wau  barracks  which 
la  presented  la  Tkhla  I. 

Table  l.  nature  of  luaoa  Hastes  for  a 22-tfcn  Barracks  Halt 


fecal  Natter 
Brine 

Cfnfclasd  Hastes 


7.26 

b8.b  to  8T.1 
55.9  to  9b.6 


5.80  to  10.6 
6.70  te  11.3 


75.0  to  80.0 

95.0  to  96.0 
93.3  to  9*.b 


t for  Arctic  use, 
bo  advisable. 


percent  overloading  factor  would 
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A full  slat  uparlantal  lwelaamtor  ualt  vu  oouetrurted.  At  tte 
saw  tins,  naaarob  vu  Initiated  to  study  arthods  of  odor  dsatrus* 
tloa  la  eoBBsctlaa  with  direct  incise  ratios.  mt,  tte  yratrtw* 
portable  lBsiaasmtor  uas  liilial  arouad  tka  hasls  lnftenatlaa  iw- 
sultlac  fro*  previous  stages  of  tte  progra  eat  a aotal  mu  fatal* 
sated  to  ronTaapta  tte  following  «pweifii*tlcae: 

a.  teat  input  of  at  laaat  300,000  Stupcr  b*cr. 

1.  Air  supply  of  at  Inst  1000  afa  fsee  air. 

e.  Capable  of  biasing  apaoHae  or  dlaaal  oil. 

A.  lot  lass  than  12  la.  dlaa  state  pnnridsb  vith 
annually  operated  tamper. 

a.  Hater  drip  paa  aad  elaasat.  door  provided. 

f . Top  loaded  with  a 16  x 17  la.  cpealBg  8k  la.  fraa 
tte  ground. . 

g.  A 5i  eu  ft  capacity  capable  of  treatise  100  lb  of 
taoaa  wests  par  charge. 

A.  To  operate  fxm  from  rlalbla  steak  effluesta. 

qpoa  fabricating  tte  Incinerator,  It  vas  autalttad  to  a 
aeries  of  tasta.  Tte  result*  of  tteaa  testa  are  as  follows i 

a.  Hasty  piste ■ of  tern  waste  want  incinerated  In  a 
single  cterglrg  within  a period  tf  2 br. 

b.  lie  efficiency  of  tte  ualt,  eipiwaand  aa  tte  zatlo  • 
of  waste  Incinerated  to  fuel  butel,  arwraged  2.6  lb  of  waete  per 
pound  of  fuel,  or  equivalent  to  1.7  3b  of  fuel  per  sen  per  day. 

«.  Qtihage  was  Incinerated  to  a flat  aab  aad  wnate*t»* 
fuel  ratios  ware  lower  than  for  bum  wastes  (1.66  lb  of  garbage 
per  pound  of  fuel  burned). 

6.  final  PwOaallcahr  tte  tealteay  tegbtewjtet  Bgate. 

Open  — puet^ea  aif'ihe  evmlaatlca  V ite  SS85>  tbe  prototype 
portable  Incinerator  was  Clipped  to  tte  feaitaiy  fflwaarlai  mate, 
IT.,  tur  ftaal  ewaluatloa.  Testa  were  eoadantad  using  tap  water, 
bun  test  team  waste,  privy  bma  waste,  nr  sewage  plate  sludge,  aeee 
ball  garbage,  ate  rUbblnb.  the  results  of  tteae  teats  are  am  follows: 

a.  Tte  Mb  tor.  Tap  rater  was  uaad  Is  two  teats.  Hasty* 
alee  poaaade  of  SepraSr  ease  swegontad  la  tte  first  teat  using 
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diesel  oil  as  fuel.  Is  the  second  test,  the  sens  quantity  of  wtwr 
wi  evaporated,  hut  gasoline  mi  used  as  fuel.  Iks  fuel  task  sal 
the  fuel  sere  wished  he  fore  sod  after  incineration  to  obteia  the 
quantity  of  fuel  consueed  ■ Ike  fuel  teak  pressure  uas  raised  to 
50  pel  and  thus  Maintained  throughout  the  test  using  the  heat  pimp 
provided.  Ike  torch  monies  wars  cleaned,  using  tits  wire  cl  sen  las 
tools,  as  a precaution  against  eazkoa  or  load  acmosilatian  doffing 
the  noxxle  openings.  the  torches  wars  preheated  to  initiate  vapor* 
isiag  action.  A aaall  amount  of  fuel  nae  allowed  tc  pass  the  needle 
valve  and  to  eseumlate  In  the  homer  pens;  afterwards,  the  valves 
ware  closed  again  and  the  fuel  urns  Ignited.  Tapcrinatlon  began  as 
the  torches  ware  heated.  When  this  action  pdmd  Intensity,  the 
needle  vnlvea  ware  opened  ■ lowly  and  More  fuel  was  fad  to  the 
turners.  MtIbm  opening  of  the  vnlvea  «s  astahllahad  at  a point 
where  a sustained  roar  was  obtained  and  a slightly  bluish  flam  was 
produced.  Temperatures  at  the  ccafeustlca  ehufeer  cm  top  of  the 
waste  pen  and  in  the  stack  were  mod  s lml tans oualy  every  5 ain  bgr 
■cans  of  a NLcrunax  autoamtic  potentiometer.  Ike  average  teagem* 
tuzea  at  the  eoubuatlaa  ehaudber  were  90%  F and  10b3  7 tar  test 
runs  1 wad  2 respectively.  The  waste -to- fuel  ratios,  rate  of  la* 
cine  ration,  and  rate  of  fuel  conaragtioa  for  test  mas  1 sad  2 are 
as  follows  s 


Ihurte-to-fuel  ratio: 
fete  of  laslnemtiom: 
fete  of  fuel  consumption: 
feelaeTaticoB  ties  i 


2.90  Ih  par  lb  and  2.70  lb  per 
91.6  lb  per  hr  and  91. 6 lb  par 
31.4  lb  per  hr  asd  3*.0  lb  per 
1 hr  aad  5 mn 


b„  Bucket  guana  Waste.  A bucket  sample  of  human  waste, 
eostainiag  fmss,  urine,  and  toilet  paper,  nee  collected  and  aub- 
nitted  to  test.  fee  material  walked  39  lb.  Twgmratoraa  asm  rand 
at  5 nln  intervals  sad  diesel  oil  was  used  as  fuel,  fee  combustion 
tsfenratum  awazagsd  $37  F;  fee  twpamturi  on  top  of  fee 
waste  pm  was  8$6  F aad  in  fee  steak,  8h2  F.  fee  teak  fuel  pressure 
was  wfnftnad  at  $0  pel  throughout  fee  test,  fen  wacte-to-fusl 
ratio  was  vary  low)  1 lb  of  waste  was  laciaezatad  per  1 lb  of  fuel 
osasaaasd.  Tke  rate  of  waste  iaelaezvtloa  warn  36.1  lb  per  hr  aad  fee 
fuel  imaiaqitlrwi  rate  was  3$.9  lb  per  hr.  fee  ash  content  ms  1.3 
percent  Thick  indicated  ecsglste  incineration.  One  hour  end  $ ala 
atm  required  to  laetsemte  fee  hutch,  fee  burners  did  not  appear 
to  opemts  at  peak  uffidanqr.  fee  solor  of  fee  flam  was  mantle* 
factory  and,  bazaar  od^mtasat  failed  to  lagrovw  fee  paifn mease. 


V 


e.  Frltr  feaeaa  feats.  One  hundred  pounds  of  nstsrlal 
non  sollected  fras  a privy  Ef  lally  am.  fen  asm  pzoeadase  was 
lkll owed  as  la  fee  ynrtttm  testa.  Fuel  pmanon  am  aaiatalmd  at 
50  psl.  fee  tanparaturse  warn  read  ataxy  $ ala  aad  retarded,  fee 

did  not  ray  slgeifiematly  daring  tke  test,  fee  teepemtiim  on  top 
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of  the  charged  jn  mad.  the  stack  reached  m level  of  approximately 
1005  F mad  907  1,  respect  irmly,  asd  r— mi  nod  mt  thin  level  for  thm 
duration  of  the  test.  Complete  isrigsretiou  «i  meeangpllmhed  mftmr 
3 hr  mad  10  ala  of  lac  Inc  ratios.  lo  odor  non  noticed  mt  thm  in- 
cinerator, huosver,  alight  odor  sas  aotlomd  in  tha  general  mrom. 
the  wmmtm-to-fuel  ratio  vu  2.18  lb  of  ornate  par  pound  of  fuel  mad 
the  mah  content  sas  2.5  percent . Xnclmmrmtlon  required  acre  tine 
thea  may  of  the  pxeeedlag  testa  — 3 hr  mat  10  ala. 


d.  1 tea  Bwaga  Plant  Bludem.  A test  vms  rua  « rw 

sludge  froa  the  Pori  KTvotr  sewage  pleat  primary  sedlaeatmtioa 
plant,  dmsoliam  mi  used  me  the  firing  fuel  for  this  test  sad  the 
pressure  urns  amirtmiaed  mt  50  pal.  the  ksn  precautions  ia  regard 
to  keeping  the  burner*  la  opuaticn  sere  pxeatiaed  mad  food  eon* 
bustle*  amm  attained.  On  hour  and  to  ala  sere  required  to  ixelaexete 
95  lh  of  rsv  sludge;  the  vaste-to-fuel  ratio  see  1.39  lh  of  saste 
per  pouad  of  fuel  mad  the  amt  content  sum  2.1  percent. 


e.  MS  mm  lull  Garhegm.  Two  tests  sere  perfommd  to  ia- 

cine  rate  asms  haDTESEga;  gasoline  vma  used  for  oae  test  mad 
diesel  oil  sas  used  for  the  other  test.  The  vaste-to-fuel  ratios 
s ere  1.35  lh  of  garbage  per  pouad  of  fuel  sad  1.6  lb  of  geihags  per 
pouad  of  fuel.  9u  fuel  rates  sera  29.7  lh  fear  the  first  test  mad 
26.8  lh  for  tha  other  teat;  incineration  tisss  sere  2 hr  mad  10  ala 
and  1 hr  mad  15  ala.  flood  incineration  sea  accomplished.  Dm  first 
teat  ahoaed  am  mah  content  of  2.3  percent)  this  ladleatas  that, 
other  things  being  equal,  the  greater  the  percentage  of  solids  in 
the  hatch  to  he  Incinerated,  the  longer  the  tine  required  for 
inc Ins ration. 


f . iBhhlah.  Tra  testa  sere  perforaed  cn  rubbish.  oh- 

talced  from  office  state  baskets,  gasoline  sms  the  fuel  used  in 
an  test  end  diesel  oil  was  used  la  the  other  test.  Although  gaso- 
line is  slightly  higher  ia  Btu  value  thaa  diesel  oil,  tin  vaste-to- 
fuel  ratio  sas  lower  ffma  gaaullae  sets  used  as  the  firing  fuel.  In 
both  aaaes  the  saate-5a-fuel  reties  acre  lean  0.3b  lh  of  saste  par 
pound  at  sad  O.to  lb  of  vasts  pax  pouad  of  diesel  oil. 

the  fuel  rates  sera  51.8  and  Vf>3  lh  per  hr  sad  the  Imelneratioa 
rates  sere  17.5  sal  20.5  lh  per  hr  for  gasoline  mad  diesel  oil  re- 
spectively. the  inciaeratloa  tine  sea  1 hr  sad  17  aim  for  gasoline 
mad  1 hr  mat  10  sin  for  diesel  oil.  the  lack  of  sufflslsst  air  ia 
the  eakbuaUMi  ehsMber  retarded  the  iaeiaeretloa  of  tbs  ooadnartihle 
setter  aad,  there  fore,  decreased  tin  effleiaaay  of  the  iaslasrator 
to  a low  veins. 


the  Sanitary 

data  sheet#  1 


Cosglmte  results  of  the  test  eaataeted  at 
Bnoah  are  presented  la  thhle  n»  teat 
as  Appendix  B. 
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7.  Mflauailaa.  9m  evaluation  test*  of  tke  prototype  port- 
able laclsexfeior  mre  aUt  1b  the  ts^crate  bobs  rather  tku  la  a 
polar  mgloa  stem  ths  ualt  «a  iutealei  to  be  used.  Bnrtheleas, 
the  results  art  slgalf  least.  Boudjaatloo  of  the  lata  a&ova  lor 
avenge  mate-to-fhel  ratios.  9mm  ratios  an  l.h9  Ik  nf  loan 
mate  par  pouM  of  ftel,  l.Vf  Ik  of  garbage  par  patoal  of  ft^l,  esi 
0.37  Ik  of  nkh iak  per  petal  of  faal.  9m  estnwly  law  val m for 
rubbish  la  sttrlhatel  to  lasaffleieet  air  tor  wkatlai.  9m  la* 
elaemter  mi  deelgael  to  tnat  mstss  a— talalag  trm  65  to  96  p er» 
•eat  ao  latum  sal  fraa  4 to  25  pa  neat  oooauatlklaa.  Btikbiak  ana* 
talalag  apprcacimtely  70  parent  ecstastlklea  regain*  asm  air  for 
laelaantlcn.  For  haaaa  nrUa,  garbage,  ul  Material*  of  hick 
aoiatun  eostsat,  tka  process  ia  essaatlally  ana  of  evapontlwa, 
requiring  auah  heat  tat  a mil  qmatlty  of  air  la  am*  of  that 
rejolnt  for  the  earfwstlaa  of  llquil  foal.  Ike  loir  mste-to-fml 
ratios  of  all  Matarlals  fool!  ka  aucpeetel  to  ha  nu  loewr  la  polar 
ngloas  stare  tka  hast  loans  vouli  ka  nterially  lasnaaei.  This 
amass  that  a twy  lam  vassal ty  of  foal  kkU  har*  to  ka  tnsaported 
ta  tka  Hal*  par  ualt  of  mates  ta  ka  iaelaamta*.  if  tka  erf  la  Issey 
ms  salty,  It  mull  ka  Just  as  praatiaal  to  tnaapart  the  metes  to  a 
mote  llapoaal  pc  1st  as  to  basil a tka  foal  fin  the  tone  of  tka  In- 
terior to  the  flail. 

01 or  eoKtrul  terlug  tka  tests  omemlly  ms  satisfactory. 
Che  upper  burner,  prlmrlly  far  star  ecartrol,  pexfOnMl  effectively, 
la  only  <ne  test,  using  privy  boas*  matas,  wa  oier  slightly  mtlood 
la  tka  ana.  If  odor  eaatrel  mu  tameeasanxy,  the  upper  tame?  soall 
he  tonal  off  rasaltlsg  la  a 22  p emafc  ssvieg  at  ft Ml. 

Stas  laaiuexmtlag  hen  mates,  fmpfittfpromd  to  he  a 
prohiaa  Inrlag  the  emlmtim  tests  hy  tka  Joha  B.  Plaxm  Foaaiatlon. 
Ttuodjig  ma  sat  agperlaaael  tarlag  tka  TBBL  teats,  ultk  or  ultheut 
tke  faaadag  eeatrel  grig.  9m  Mhsvlor  llffarasos  my  he  attribute! 
to  a llffttewe  la  ■oapesltloa  of  tke  teat  astarlala. 

Skftsty  la  the  atsxtlag  vA  operation  of  tke  laelaenter 
prove!  ta  ha  as  lupertsst  emellexstlcK.  Qsaol  lae  er  l&eael  oil  at 
50  pal  pwaeure  hsndLag  at  a laipiwtua  laml  of  lhflO  ?,  or  sere, 
ms  tmatal  ultk  pnreeeuttns.  Stsalail  aafhty  pisoent line  la  tke 
kselllkg  of  pmellm  or  llesel  oil  asst  he  shoe  mi  at  all  tiaea  to 
pmveat  aipIne  1ms  or  fins  uklah  algkt  reault  la  pnperty  lamge  or 
lajasy  to  tka  operators. 

X<Mltugj  mvbmltlug,  or  elsggfag  of  tke  outlet  ertflees 
af  tka  ham  oaeurrel  frofuautly.  9m  srlfleea  ws  alesml  uelag 
s aim  teal  pnnrllBl  ultk  tka  salt.  'Usr  omit  ms  net  operate!  om 
-a  laag  enough  pvlal  ta  emirate  the  af  tke  lastass  of  tka 


Ik 

burner*.  Xomver,  wqptrlese*  with  burn* re  of  this  type  indicate* 
that  vepczlxing  type  burner*  ere  unsatisfactory  when  used  vltb 
leaded  gpeoHar. 

At  the  revolt  of  e beet  utilisation  study,  tb*  following 
tabula! ice.  Indicates  tb*  beat  repaired  to  vaporise  1 lb  of  eater 
introduced  Into  tbe  iaaleervtor  at  ablest  tn** return* . 

To  relee  from  76  F to  212  F 13d  Btu 

To  eamrt  fro*  liguld  to  repo r at  212  F 979  *ta 
Total  IIK-Ru 

a*  lec  Inc  rotor  at  Fort  Belvolr  used  6630  Btu  to  evaporate 
1 lb  of  eater.  A '£.6  percent  tfcarval  efficiency,  u follow*,  is 
indicated. 

Tee  efficiency  of  tb*  unit  la  polar  region*  vculd  be  tree 
lower  because  of  tbe  from  nature  of  tb*  water.  Ik*  following  beat 
requireauut  la  etlpulatad  to  veporla  1 lb  of  to*  Introduced  Into 
tie  Incinerator  at  ~40  F. 

To  iaia*  fraa  -kO  F to  32  F 58  Btu 

To  convert  frost  solid  to  liquid  et  32  T lbb  Btu 

To  relee  liquid  fzm  32  F to  212  F l80  Btu 

Tn  convert  fra*  liquid  to  vapor  at  212  F 979  Btu 

Total  ligliu 

Thus,  tbe  heat  xequirsnsat  far  converting  1 lb  of  lee  Into 
■tens  la  lacremied  22  percent  over  that  fnr  taepeznte  saaea,  ee 
foliar*  1 

(1352  Btu  * 1106  Btu)  (100)  

^ £1*  * ' - 22  p«*wi 


lb  addition,  tb*  beat  Ins*  dee  to  radiation  aad  a erection 
would  be  greatly  land,  If  tb*  alt  «u  operetad  outdoore  at 
-tO  F Instead  of  76  T. 

Tb*  tn«**tlfKtars  eade  a asareb  of  eurzeet  repels*  lens  sad 
directive*  *a— ralag  tb*  *oadect  of  xeaazeh  aad  datelopnout  eed 
field  operation*  Involving  tb*  disposal  of  easts*.  Mataun  perfbm- 
one*  requires* at*  aad  acceptable  antboda  ere  not  e natter  of  record. 
All  rfMwnc**  to  vest*  dlipoal  anted  war*  Halt**  to  tb*  aaslpa- 
a*at  of  renpenaibllity  to  Ccaoeed  la  tb*  field.  Tb*  MMl*al  acrvle* 
1*  ealg—d  responsibility  for  advlelag  Ccoraad  on  all  anttw  p*r- 
tnlalag  to  bsaltk.  bill  Berrl**  edvlee  to  tb*  Corps  of  Ibfl  worry 


luffMMt 
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cat  mate  Aiepoaal  actirltlea  la  not  • attar  of  reeoiA.  la  leaarA 
res  taamL  at  fin  nvtlnnta  for  watt  Alsyn al  ofSlpuc t or 
staff  gulAaaes  far  maut  aal  Imlqant  la  tfcia  taala  tUtlA. 


B.  Cgrialaa.  It  la  sonelnAai  that; 

a.  Ha  prototype  portable  iadaentar  for  a 22-na  har- 
racks  salt  la  capable  of  raAuelag  Pan  mstaa;.  pula|t,  awA  yubklah 
to  a flat  aak. 

b.  Ha  raste-to-fuel  ratios  averageA  l.%9  Ik  of  kuna 
rests  par  pouaA  of  foal,  l.Vf  Ik  of  p3ta§i  par  pouaA  of  fuel,  aaA 
0.37  1*  ot  rubbish  par  pouaA  of  foal  tar  Ha  Z8DL  tarts. 

o.  Of  the  total  fuel  soarapiln,  22  peraat  la  uaaA  to 
destroy  odors,  aaA  f8  parent  for  iasisamtlca  proper. 

A.  laeaiiaa  tka  rater  matust  of  kusam  raatao  aaA  putaai 
la  my  Ugh*  tka  iadaentar  apexatea  prlvarlljr  aa  aa  evaporator 
vatll  all  rater  la  driven  off. 

0.  Ha  afflalaaajr  of  tka  laelasxetsr  la  farther  reAncaA 
shea  ua las  ecubustlhle  nterlals  ham  of  tka  lack  of  sufficient 
air  provided  to  the  suArartlm  dasher. 

t . Operation  Araaiwlr  KTiaaca  attention  usd  onrtioa  to 

assure  sdegueta  lmftam&loit  mat  to  crt£*  lajurjr  to  tfca  operators. 

f.  Ha  salt  taataA  Ana  sat  provide  aa  ecucartaal  aatkoA 
of  raste  Aiapoael  aal  than  la  ao  teal#  tar  kaUarlas  that  andiflaa- 
tian  of  the  itn  raalA  arterially  lapzova  lta  perfrorraais. 

k.  Jtar  tka  mpllntin  safer  aaaaJAantloa  la  this 
study,  Smtaaxa tin  la  act  am  acaaptakla  nthofi  of  Aiepoaal  of 
kni  nataa  aaA  saitan  > aaA  oatly  IrpiovleoA  fkellitie*  an  n> 
pdM  far  karri as  mhastUkla  rubbish. 

1.  Hflmmta  aaA  — aptakla  aatkgAa  for  field  raste 
A 1, appeal  f prooalsvtaA  'Of  angrt— * authority,  an  aot  a Batter  of 


neha  nit,  developed  safer r Project  8-71«0h-0t3  aaA  AaaarlbaA  he  re  la, 
act  ka  areal Aered  tar  aaa  la  tka  Alspanl  of  raatoe,  garbage,  or 
rubhUh  la  the  flelA. 
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h.  Act  la*  to  Initiated  to  r«Mlev  ud  study  the  «*tlr»* 

subject  of  field  mate  dispoaal  to  provide  adalalntimt lve  tad  tech- 
nical guidance  to  further  vox*  la  this  basic  field. 
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Structure. 


Housing 


Sngr.  Ms.  A Der.  Laboratories 
Fort  Bslvolr,  Virginia 


I fflSfeJWijfecr  “ Suuni  m«Kn 

Department  of  to*  Air  Fore*  (C)  14>  fc«  iMWK 

Atm  Meld  Force  (C)  , , i iqco 

All  Techcl.a.1  3srrleee  (C)  TT&lKJfl  B-X 


Iit.vr.com..  u«i 


aaW.*S522SlSr  -If  contain*  utility  pMk^e  euch  a.  toilet  and 
ablution  equipment,  hot  vatar  and  generators,  Incinerators, 

tarn..»«  \oTpwf«*hrlcaUd  piping  kit.  suitable  to  sultl-purposa  explication 
la  prefabricated  buildings  nod  uhleh  are  suitable  to 

bl.tluc  Mthoda  ere  inadequate  for  Mdern  field  operations  and  require 

1«  ™~iu»ra  of  tialned  troop,  for  Installation,  

It *n*nsrM8S9!FlS  ■HW1W 
a.  Brl.f: 

(1)  ?a)*Thls* project  1.  aspect*  to  develop  air  tmnajx.rtabl.  pack*** 

1 * utility  unite  of  baste  nodule  patt.ro  and  utility  service  kit. 
advocate  for  p retab  rioaUd  building*  us*  a*  troop  housing, 
hospl-atla,  eoasunlcrtioua  enters,  repair  shopj,  uarehouMs,  end 
other  specialised  purpoae*  requiring  utility  “rrJ“* 
functioning;  tollat  and  ablution  equipment  of 

adequately  «rt«  allltary  personnel  occupying  b T 

lag.;  hot  eater  mi  »t ae>  gSMiatore  for  um  vltbUtchsna.  hospl^ 
tala,  prefabricate  toilet  and  ablution  roc*  and  for  °t$**J**?“£ 
purpoae  a;  easts  dlspoaal  loclnermtora  for  the  eaultery  dljpMal  o 
svrbagB,  hospital  uaata . trash,  and  hues  *«at..  to  prerent  tb. 
epnad  of  11.ee  irt  to  sea  and  anlnala  and  to  mqyly  » *•“*  for 
elladnatlon  of  unsanitary  nuleno.  proble*  1^  te  4«npln<  of 
decayable  aattar;  eodule  patten  kitchen.  with 
kit.  suitable  for  uee  ae  trocp  mm  kitchens  and  **jjif* 
kitchMse  utilising  standard  military  equipment  ae  specified  by 
tbe  quarts  rmstar  Corpe;  end  steea  distribution  piping,  plindiln* 
nlnlnt  sal  other  piping  serrlee  kite  to  adequately  Mree  the 
Squlpvarthoueed  In  prefabricated  buildings.  Including  boepltal 
aqulpeent. 

(2)  Military  Cbaracterlatlcs : 

/a\  ■ uiil tint  ahtll: 

1,  B»  capmblM  of  b»lnc  •ooatmd  oo,  •djmcmxt  to,  or  aqpmxmt*  ^ ^ 

— fTCm  y*  prefabricated  structures  elthout  Interference  with 
the  puypoeee  of  the  prleary  structure.  

11  'vL  — 

iiemn  ndunciwi  sKuaainD 


tuctnr  m jjun&itM  ncuasmB 


2 B*  of  adequate  capacity  tad  sufficiently  flexible  la  operation 
for  nesimin  utilisation. 

3-  Be  corutrucv'd  In  the  unit  pacta**,  Motional  component  method 
permit  tine  high  Interchangeability  of  o opponent  Item  bttmn 
pactags  types  aul  paroit.tlag  ban*  shop  repair  methods  by  us* 
of  replacement  co^onwnta. 

Ik  ■»  of  a design  p*raittlnf  um  of  al)%»la  cycle*  and  processes 

~ understandable  by  maintenance  troop*  with  a minima*  of  troln- 

ln«. 

^ B*  of  Miltl-purpoM  design  auch  that  unit*  of  any  (Iren  typ* 
will  b*  applicable  to  * maximal  of  purpose*  for  that  typ* 
pacing*. 

6.  B*  *alf  contained,  Insofar  a*  practlcabla,  far  *ach  typ*,  end 
reliant  only  on  utility  Mrricas  arm  liable  la  another  peetage 
typ*. 

7.  Ba  of  marl  ■■  afflclancy  c esaae  net  rata  with  ala*  and  might 
limitation*  logic  red  by  tnarportablllty  and  airborne  raquira- 
mnt* . 

a.  B*  capable  of  satisfactory  performance  at  any  air  teigse return  < 
from  -65  * P to  +125*  t,  and  while  imposed  to  w*rlia«a  Solar 
radiation,  and  miet  ba  cepebl*  of  safe  storage  at  taagaretureu 
from  -HO*  t,  for  periods  of  several  days  at  a ties,  to  +lfiO*  P 
for  period*  of  at  least  4 hours  dally,  and  in  high  relative 
humidity  condition*. 

5-  Bs  suitable  fer  transportability  in  These  K of  airborne  oper- 
ations. 

10.3m  treated  for  elimination  cf  Interference  with  radio  ccssarpi- 
cstlone  In  accordance  with  applicable  Signal  Corps  Specifica- 
tions, as  regards  appropriate  components. 

b.  Approach! 

(1)  Industry  and  military  agencies  will  b*  canvassed  to  date  rain*  if  any 
product  arista  which  can  be  used  or  modified  to  produce  a satisfactory 
and  item. 

(2)  1/  no  item  la  available,  research  and  development  contracts  will  be 
swarded  to  outstanding  organisations  with  specie  Hied  engineering  and 
scientific  knowledge. 

(3)  Pilot  acdele,  bated  upon  the  moat  suitable  ieslgi,  will  be  procured  and 
subjected  to  engineering  tests,  utilising  ths  facilities  and  personnel 
of  BK  aal  of  the  Any  industrial  Sygians  Laboratory. 

(k)  taormas editions  will  ba  tads  for  Ssr  lo*  last  of  items  incorporating 
Bodlfloatiaus  Indicated  by  engineering  teste. 

(3)  Based  on  service  test  results,  drawings  and  specifications  suitable  for 
quantity  procure  sent  will  b*  prepared,  sod  final  report  submitted  with 
rac  mas  filiations  regarding  classification  of  sqnlpmant  action. 

o.  States  ie 1 Bests . 


d.  ether  Inf orsmt lent 
(1)  Bsfaraooa* i 


les  B1 vision. 
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of  teeaarch  and  De.-elopnmt  Cognliar.c*  for  Prefabricated  dhaltera, 

fu*  esoic/n  63*,  dated  2 m.  1949. 

(b)  Bepert  of  the  An r Bqulpneut  Board  (Secret),  ft.  Mwroe,  Virginia, 
dated  6 (fcrch  1950. 

(2)  Dlacusaloo: 

(a)  It  la  ejected  that  the  equipment  developed  under  thla  project 
rill  be  of  tb*  paetajpd,  Metlooal  component  design  of  the  follow- 
ing functional  types: 

1.  Toilet  and  ablution  equipment, 

57  lot  aater  and  ataaa  pi  aerator*. 


XT  Inelaarmtora. 
VT  Kitchen  equina 


*7  Kitchen  equlpaent  and  service!. 

XT  Hectrle  paver  tad  lifting  airing  harnesses. 

57  Steaa,  hot  mt*r,  and  pluablne  piping  and  other  epeclal 
purpose  piping  inaludlng  h capital  requlraaent* . 

(b)  Agencies  latereetad  la  tbla  project,  in  addition  to  the  Corpe  of 
fcglneara,  arc  Departaaat  of  the  gavy,  Department  of  Air  Foroe, 
Angr  Field  Force*,  and  al^  technical  Service  a. 
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Uanf  two  tema 
Air  lntate  $ x/pm 


Clnnx,  no  «1M. 


m*>  71  »J  Uto,  Bo  r.  Clnnx,  no  wind,  kfcttnr  IMmMt 
99  » of  vKtaar.  0*1**  nA  On*  of  Fnolt  3k  lk  «f  Aioool  oil. 

3*tln.  B.f  Ik  of  flRknrlal  to  I Ik  of  tm*.  Zwrln- 
mUaftet  l kraal  9 Mb.  fcoitu  kmoar  urt—otlo 
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of 

a»r 

Stack 

Top 
of  Paa 

Bcrttas 
cf  Paa 

1315 

— 

semn 

1320 

6ao 

900 

1000 

1325 

m 

780 

1100 

1330 

700 

8*0 

1030 

1335 

soo 

900 

1200 

13*0 

800 

850 

1320 

13*5 

680 

700 

1120 

1350 

680 

7*0 

1280 

1355 

700 

870 

1330 

1*00 

600 

780 

13*0 

1*05 

6*0 

710 

132% 

1*10 

1220 

6*0 

5*0 

1*15 

IS® 

800 

*60 

1*20 

10*0 

5*0 

380 

>ob  fanaa 
fca  (psi) 


C aments 

Used  *oth  turns  r*. 
Air  iataks  £ ops*. 


Bottom  tuner  we  Irregular. 


An  cot  of  gasoHas. 


1315,  8*  Y.  Clear  art  sonar.  Metier  Iaalarrated:  99  Ik  of  mtar. 
ttelght  mt  Tn»  ait  Posit  36. T5  lk  of  aural  las.  dtsts-to-Pual  tetiot 
2.7  lk  at  mtsrlal  to  1 lk  of  fuel.  xasissmtlca  Tint  1 hr  art 
5 ala.  fcsita;  Bgt.  Uemedy  tuned  one  taat  tzplag  to  nll^kt  the 
kottaa  tank.  Iks  solid  terttca  pee  xu  ran  Ids*.  Wtnnmt  sutosmtle 
ootsxttamtsr  ms  vast  for  tks  taxccrotars  tastings. 


50  Air  Utah*  fully  oym 

50  loth  'uiii"r»  wort  cm. 


1415 


i4ao 

TOO 

740 

T» 

1425 

1200 

llto 

1200 

1430 

igm 

1190 

1200 

1415 

1290 

12ft 

1210 

1440 

1310 

14ft 

•to 

1445 

1390 

1410 

1020 

1450 

1350 

l44o 

9ft 

1455 

1350 

1450 

1310 

1500 

1310 

i4ao 

lift 

1505 

1270 

1400 

114# 

1510 

1310 

1390 

12ft 

1515 

13»* 

i4ao 

1339 

1520 

1350 

14ft 

1330 

150 

UPO 

1510 

140 

50 

50 

59 

50 

50 

50 

50 

50 

50 

50 

5® 

50 

50 


Btlmd  tte  robhlhk. 


Btlrrte  tte  ruhhlsfc. 
lotto*  turner  w aloesgwfc. 


IHUnroA  tte  ruijklhH. 

«##M I 


msaGssrvBBSR r a mag:  “ TsasBagTsaiH^r — 

1*15,  75  *'  Cl— <ar,  ao  vbi.  tetter  Swianattet  04  lh  of  ruh- 
UA.  teltet  —0  try*  of  Twit  55  Hi  of  ilswl  oil.  teste**— 
1W1  tetlot  0.4  XI  of  aster  it  ! to  l 11  «f  Awl.’  Bwt— rstics  Tint 
1 hr  aril  10  Mb.  teoftat  Ite  taftnattf  wrrf  itw*  «U,  hot  tte 


1325 

•MB* 

— 

— 

50 

1*1*1  Eg)  two  taWCT. 

1330 

75 

a* 

80 

50 

Air  latato  J ova*. 

1335 

220 

160 

190 

50 

Air  tekaka  i qpo, 

13*0 

500 

770 

5*0 

50 

Air  Istska  $ qpaa. 

13*5 

860 

680 

*66 

50 

Banara  41A  mot  kun  mall 

1350 

mo 

9» 

500 

50 

tamlmg. 

1355 

1300 

9» 

5*8 

50 

felmlag. 

1*00 

910 

I960 

550 

50 

la  1*1*4). 

1*05 

1180 

1080 

600 

50 

Bills). 

1*10 

820 

880 

i fee 

50 

•taming. 

1*15 

9*0 

990 

650 

50 

BtoptaA  xmtmtmg. 

1*26 

1*09 

1290 

«ie 

50 

mmm 

1*25 

-esc 

1360 

79© 

50 

Air  latato*  J xrj« m. 

1*30 

7*0 

9*0 

860 

50 

**«•• 

Oparmtanil  &itlmrr*m,  tjt7TB5553^7  Et  BgTT  EBByT  BBjBfl 
eontitloNt  69  7.  Clear  nd  cool.  Jtottmr  Inmtnaimtad:  39  lk  of 
kan  iut*  (Smui  velm,  ai  toilrt  sapor).  Vii#t  ut  IJrpo  of 
fool;  3&.T3  Ik  of  llwl  oil.  Buts-te-fuml  Jtatiot  1 Ik  of 
■tnrUl  to'  1 Ik  of  fool.  Uk  aoataat,  1.3  parammt.  Xaalwzwtioa 
Rail  1 tor  ant  3 Ota.  Marts  t Bo  alar  via  motira*  Aurim*  i»- 
atMxvtiaa.  MM  AM  mot  tan  veil)  fin*  can,  ttoam  tko  otkor, 

w g>iM  wt,  .mdm  glia*  «ctub  lasagsiL 


> 


*7 


zsusu&jljs.  a a 


mgr::-:  — 

tirt) 

eo«nt« 

of  Psx 

Sottas 
of  m 

w 

— 

. 

, — 

50 

Clo*ajry  ooel*  as£  *i itty. 

0955 

750 

880 

10*0 

50 

Tn  torn. 

1000 

8a» 

910 

8*0 

50 

Stack  ■■  mb*?. 

1005 

760 

510 

360 

50 

Air  lataka  £ opwu 

1010 

TOO 

9» 

860 

50 

— 

1015 

T60 

990 

950 

50 

•o* 

1020 

1300 

1130 

910 

50 

fefiM  tgfxm.  30  Mia  to 

tern  all. 

1035 

1360 

1190 

930 

50 

— 

1030 

1*00 

1290 

10*0 

50 

— 

1035 

i*oo 

1300 

1060 

50 

feUO*. 

10*0 

1390 

1330 

1130 

50 

IBUbi. 

10*5 

1380 

13» 

nan 

50 

JOdteSac. 

1050 

1300 

13*0 

1150 

50 

BtlaUc- 

1055 

1450 

13*0 

1150 

50 

Md*. 

1100 

11* 

1110 

1190 

50 

»ltBfa*. 

1105 

u* 

mo 

2000 

50 

ftdjda*. 

1110 

*» 

■ 10*0 

1000 

50 

ftial*.  Wt  time  artML 

AMOftttXSt 

wsxsst 

b adi  c*i 

mgr.i 

ifntiiii  ewmaoi 

tft  7.  Cloartr.  «nl 

nl  wl adtr 

Ikttar 

mummtn  55  of  Anar 

mm  a 

■akaap 

(li*dfla4).  *i*t  nC  tm  of  rnit  J3.5  Ik  of 

mi  «u.  « 

mi  »tiot  i.6  » of  wtomi  to  i a or 

mi. 

Jt0 1 fl 

IJByn* 

at.  mb 

Bntf  ftes  1 kr  at 

a ate >. 

26 


1325 

— 

M. 

mmm 

56 

Two  kuratr*  wre  opsimtlaj. 

1330 

1010 

gs 

930 

700 

50 

Bktsfcsi  far  gu  T*por. 

1335 

13S0 

730 

840 

940 

1030 

1140 

50 

50 

Air  lntaks  £ half  apes. 

13*5 

1050 

1140 

. 50 

Xxosllsxt  i*c  ins ration. 

1350 

1200 

1230 

1190 

50 

a»>a 

1355 

1^00 

1260 

1290 

1210 

50 

nmm 

1350 

1400 

1210 

50 

Cut  Asm  top  kurmr. 

1405 

1370 

1350 

1200 

50 

... 

1410 

1340 

1350 

1230 

50 

... 

lkl5 

1070 

1170 

ll80 

50 

Top  Vtrmer  out. 

1420 

700 

1010 

1240 

50 

mmm 

1425 

1010 

1100 

1240 

50 

M. 

1430 

1030 

1090 

1240 

50 

85 

<110 

1030 

1240 

50 

mmm 

960 

1030 

1220 

50 

— - 

1445 

850 

960 

1190 

50 

... 

1450 

1180 

1190 

1400 

50 

•M 

1455 

1190 

1350 

1450 

1410 

50 

1500 

1250 

1490 

50 

mmm 

1505 

12B0 

1470 

1530 

50 

1510 

900 

1470 

1530 

50 

mmm 

1515 

1280 

1480 

1593 

50 

mmm 

1520 

1300 

1480 

15^5 

50 

mmm 

1525 

1160 

l4C0 

l£00 

50 

mmm 

1530 

U30 

1460 

1600 

50 

•mm 

1535 

— 

•— 

— 

— 

mmm 

; 

I 

i 


j 

■ i 


i 


Cfcvzstart  (fcttlsrm. Ataoapbsric  Caailtlcmat  84  7.  flimsy  a* 
«a.  Mkttar  laclmratmli  87.0  lk  of  Anqr  mat*  ^uHgt  (teavy  la 
solids).  Vslgkt  oi  *Qrpa  of  Fuel!  64.5  of  (uollao.  Masts -to- 
Itasl  Jfctici  I.35  Ik  of  aaterlal  to  1 lk  of  ftel.  lab  cortart, 

8.1  parmafc.  Dwlaratlca  Tlaat  2 hr  ud.  10  aim.  
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1 


i 
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tim W Tyi  ' ” 


of 

najrff 

Staek 

fo» 
of  Paa 

iottCB 
of  fea 

Pressure 

(pO 

Crnamrta 

0930 

— 

•sn« 

— 

50 

Both  honara  on. 

0925 

1240 

1300 

1380 

50 

— 

0940 

1620 

2000 

199# 

50 

Potaatlaantar  aaa  uabnlaaaad. 

0945 

1990 

2000 

2000 

50 

Hr  lntaks  aaa  fully  opan. 

0950 

2000 

2000 

2000 

50 

Bottaa  air  Intaka  aaa  fully 
opsa  throughout  the  taat. 

0955 

1990 

2000 

2000 

50 

— 

1000 

2000 

2000 

2000 

50 

Stirred  the  rubbish. 

1005 

1930 

2000 

1930 

50 

— 

1010 

2000 

2000 

1560 

50 

Cut  off  top  bursar  to  look 
at  top  paa. 

1015 

1500 

1520 

1540 

50 

inon 

1440 

1520 

1560 

50 

Stirred  tha  rubbish. 

1025 

1440 

1520 

1600 

50 

— . 

1030 

1450 

1540 

1640 

50 

— 

1035 

1460 

1570 

1671 

$• 

Cut 'off  top  bursar  to  look 
at  top  paa. 

1*0 

1420 

1530 

1640 

50 

— 

lO^S 

1400 

1560 

1600 

50 

— 

1047 

1400 

1570 

1700 

50 

_ 

Operators:  Outlarraa,  8gt.  'Kaaaaty,  3 dpi.  Uhuchy.  XSoqESHo 
Conditional  64  7 la  tha  a.  a.  Cloudy  and  cool.  ltettar  Xhelaarntads 
22.$  lb  of  rubbish.  bbltfrt  «M  T5rp*  of  Itelt  66.$  lb  of  aaaollaa. 
Waata-to-Fual  Jfctior  0.34  Ik  of  aatarlal  to  1 lb  of  fuel.  Ash  com- 
tant,  6.6  ynswt.  feta  of  lbalaeTutlanj  17.$  lb  par  hr.  Itelnara- 
tlon  Tlnat  1 hr  nl  17  ala.  hnrki!  At  lac  las  xm tor  ptrforsnd 
wall,  but  apala  It  aas  found  that  it  takas  too  aieh  foal  to  laatnawta 
mhklsh. 


0945 

mmm 

mmm 

— 

50 

T*o  turners  veto  operating. 

0950 

809 

863 

1037 

50 

Bafflea  vara  weed. 

0955 

851 

879 

952 

50 

Front  failed  to  atajr  cloaed 

1000 

868 

868 

122* 

50 

Slight  odor  van  noticed  100 
ft  frca  tha  incinerator. 

1005 

86 a 

876 

1362 

50 

— 

1010 

916 

891 

1382 

30 

Air  Intake  £ open. 

1015 

935 

831 

11*6 

50 

10  foaming. 

1161 

1008 

1385 

50 

1025 

1296 

1100 

1**0 

50 

. — 

1030 

1312 

1163 

1**3 

50 

••* 

1035 

1280 

1202 

1**9 

50 

10*0 

1338 

1257 

1*77 

50 

— 

10*5 

1366 

1276 

15*3 

50 

mmm 

1050 

13*8 

1295 

1570 

50 

— 

1055 

13C* 

1300 

1570 

50 

mmm 

urn 

1370 

1336 

153* 

50 

mmm 

1105 

1*12 

1332 

153* 

50 

mmm 

mo 

13£7 

1351 

157* 

50 

mmm 

1115 

1291 

1*03 

1628 

50 

— 

1120 

11*2 

136k 

1570 

50 

— 

1125 

1130 

1*12 

1596 

50 

— 

Coalition:  09*5,  7®.5  F.  Clear  aad  sumy.  fetter  too  1b* ratal: 
95  lb  of  i*i r sludge  (tram  plain  aadlaaatatlon  taalca).  Weight  and 
Tjrpa  of  Fuel:  73  Ik  of  gaaolln*.  feata-to-Fuel  fetio:  1.30  Ilk  of 

■at*  rial  to  1 U of  fuel.  Aah  coat*  at,  2.1  pareaat.  lac  la*  ration 
Tin:  1 hr  and  *0  ala.  BMarka;  Ta*peretur*e  wn  mat  with  a 

rolt  attar  and  the  rtadlnga  vara  camrertad  to  Fahrenheit.  flludg* 


In  the  front 


of  th*  nan  turned  faat*r  than  la  tha  hand, 


• ' * 
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hlkk 

Mum 

-.ted.. 


of  tea 


• Ml 

— 

90 

two  bumara  uoro  cpaimfnq. 

100 

*00 

300 

90 

Bloc*  saofca  out  of  otoek. 

TOO 

920 

1120 

90 

Ton  oir  lotoba  voa  opanj  bat too  olr 
latobo  uoo  opon. 

190 

1000 

1180 

50 

Stock  no  long**  «nokjr. 

600 

I860 

11*0 

90 

So  odor  uoo  oat loud. 

600 

1080 

11*0 

90 

Stan  uoo  no  faontng. 

800 

1000 

1300 

90 

So  odor. 

810 

1080 

1200 

50 

So  frnninq. 

600 

10*0 

1210 

50 

Odor  Dot  load  100  ft  mqr. 

800 

1080 

1080 

90 

dot  ton  bumor  uoo  lrrtjular. 

800 

1030 

1100 

90 

Odor  not lead  la  tbo  dlataaoa. 

800 

1130 

1*30 

5£ 

Bo  foaalaq. 

890 

11*0 

1380 

51 

teoullor  odor,  but  not  offbnalvn. 

1000 

1190 

1200 

51 

Bo  loaning.  Bottaa  bumor  uoo 
lrraqulor. 

990 

1120 

1300 

51 

Bottaa  buraar  non  nonal. 

1000 

11*0 

1390 

90 

Bottaa  bumor  now  nomal. 

1090 

1180 

1*20 

50 

Bottaa  bumar  now  do  mol. 

1090 

1110 

1*80 

90 

Bo  odor  ana  notion!. 

1090 

1170 

1*00 

90 

Bmovod  front  naotloa  cf  boffin. 

1010 

1130 

1*80 

50 

Bw  nottor  and  liquid. 

10*0 

1150 

1*30 

90 

tew  nottor  and  liquid. 

990 

1130 

1*80 

90 

Liquid  la  tbo  poo,  raw  nottor. 

1030 

1110 

1*90 

50 

Bo  liquid)  raw  nottor. 

1810 

1120 

1*30 

50 

Bar  not  tar  in  pan. 

930 

1100 

1*10 

90 

Bo  odor. 

910 

1100 

1*10 

90 

Bo  odor. 

9T0 

1100 

1*20 

90 

Bo  odor. 

990 

1100 

1*10 

90 

Bo  odor. 

910 

1120 

1*20 

90 

Obburnad  notarlalo  uni*  found. 

990 

UOO 

1*20 

50 

... 

980 

1110 

1*00 

50 

Obburnad  nottor  ai  food. 

910 

I860 

1*00 

90 

... 

910 

1130 

1380 

50 

Obburnad  nottor  nan  found. 

910 

1190 

1380 

50 

... 

990 

1130 

1*00 

90 

teqo  uara  bumlnq. 

990 

1130 

1*20 

90 

Znalnnmtor  uarpln*. 

9*0 

nan 

1*00 

90 

Slffloult  to  pan  out  oftsr  lnalnamtloa. 

900 

UTO 

1**0 

90 

-- - 

900 

1080 

1*90 

90 

Coaqlatad  lac lna ration. 

BarrnBBgggr  iff:''^j^7^g7'jBkrn»«.~«a  •Hgmggfca. iBagsag — 

lonoi  86  r.  Cl  oar.  IktUr  btlantMi  UX>  lb  of  latrlao  fauH  naota  (privy) 
ul  typo  of  toll  *6  lb  of  dlaaal  oil.  teata-to-Fual  tetloi  2.18  lb  of 
a to  1 lb  of  fool.  UL  apian*.  «.}  inoat.  melaaratlca  Haot  J tool  10 
twkii  nun  Mb  of  Mnm  m too  lup.  3»  tor  ooo  flood  oo  tbot  it 
itogr  aloud.  tbo  pan  van  flood  oo  tbot  It  ooaU  oot  ollfo  out.  tea  poo  It  loo  of 
anoooteloo  oto  Oool  to  oo  wt  to  lotorforo  with  tho  boffloai  tbo  bolfloo 

TO?  ff-f  SSL 


